Hypertensive emergencies (HE) represent critical conditions in which extremely high blood pressure values are accompanied by acute hypertension-mediated organ damage. In this clinical setting, the main therapeutic goal is represented by the immediate reduction of blood pressure, in order to limit the extension or promote the regression of target organ damage. At present, HE are classified according to the condition or target organ involved, into: (1) malignant hypertension with or without thrombotic microangiopathy; (2) coronary ischemia or acute cardiogenic pulmonary edema; (3) acute stroke or hypertensive encephalopathy; (4) acute aortic dissection or aneurysm; and (5) eclampsia or severe preeclampsia/HELLP syndrome. The management of these conditions is different in relation to the complex pathophysiology involved in each of these types.
these emergencies have decreased over the last years, patients with HE are still at a high risk. [1] [2] [3] Kumar et al. found that 16% of patients admitted to hospital for a HE had an unplanned readmission within 30 days. 4 According to the latest definition of the European Society of Cardiology (ESC), HE represent critical conditions in which extremely high blood pressure (BP) values are accompanied by acute hypertension-mediated organ damage including the heart, brain, kidney, retina, or large arteries. 5 The incidence of HE is constantly increasing. Janke et al. reported that the number of visits to the emergency department for HE has more than doubled from 2006 to 2013. 6 In a large study on 129,914 admissions, Shah et al.
reported a rising trend in HE hospitalization over 10 years, increasing from 9,511 to 15,479 (p <0.001), in parallel with a significant reduction in long-term mortality (from 0.8% to 0.3%, p <0.001). 7 However, the mortality of patients with HE remains high. A study by Guiga et al. reported an in-hospital mortality rate of 12.5% for HE compared to 1.8% for hypertensive urgencies. 8 As this condition is life-threatening, the main therapeutic goal in this clinical setting is represented by the immediate reduction of blood pressure, in order to limit the extension or promote the regression of target organ damage. 9, 10 It is important to differentiate this condition from the classic uncontrolled hypertension without target organ damage, as the management of this entity is completely different. According to ESC guidelines, the involvement of target organs is mandatory to include the patient in the group of HE, while patients with severe hypertension in whom there is no sign of target organ damage are classified as "hypertensive urgencies". 5 In a study on 2,011 patients presenting to the emergency department, Maghraoui et al. found that 22.8% of patients presented high BP at arrival, decreasing to 18.5% after 10 minutes at rest. 11 Salvetti et al., in a study on a large database of patients presenting with high BP in the emergency department over a period of 7 years, showed that HE was present in 20.4% of cases in 2008 and in 15.4% of cases in 2015, while the rate of hypertensive urgencies increased from 79.6% in 2008 to 84.5% in 2015. 12 Salagre et al. reported significantly higher rates of HE, being encountered in 48% of cases with elevated BP presenting to the emergency department, while 51% of cases were hypertensive urgencies. 13 In another study, Pierin et al. evaluated a total of 508 patients presenting at the emergency department with a hypertensive crisis and reported that 71.7% of patients presented hypertensive urgency, 19.1% HE, and 9.2% hypertensive pseudocrisis. Interestingly, they reported that while HE were associated with neurological problems and advanced age, hypertensive urgencies were associated with headache, and hypertensive pseudocrisis was linked to pain or emotional issues. 14 Nakalema et al. found also that HE are associated with poor compliance to prescribed medication. 15 The mechanisms involved in the progression from hypertension to target organ damage are complex. A severe uncontrolled hypertension leads to increase in renal vascular resistance and to pressure-induced natriuresis, which further increases vascular resistance. The sudden increase in vascular resistance and pressure-induced natriuresis triggers a vicious circle, which ultimately results in microcirculatory damage with consequent target organ damage. Another finding was reported by Sansone et al.,
who described an increased release of circulating endothelial microparticles in patients with HE, suggesting a link between physico-mechanical injury and activation, and decreased wall shear stress. 16 Several clinical settings associated with HE are also included in the recent definition released by the ESC. Malignant hypertension, for instance, is defined as a HE in which a severe BP elevation is associated with advanced retinopathy, documented by retinal hemorrhage, papillary edema, or cotton wool spots. [17] [18] [19] [20] Hypertensive encephalopathy is another type of HE in which a severe hypertension is associated with seizures, lethargy, cortical blindness, or coma.
A more rarely recognized clinical condition is thrombotic angiopathy, in which severe elevations of BP are associated with Coombs-negative hemolysis and thrombocytopenia, which regress after controlling BP values. 5 According to the guidelines of the American Heart Association, the criteria for the definition of EH are the increase of systolic BP values above 180 mmHg and diastolic BP values above 120 mmHg, associated with new, progressive, or worsening target organ damage. 21 In the absence of target organ damage, the condition is classified as markedly elevated BP and treated by adjustment of oral antihypertensive treatment, while in the presence of tar-get organ damage it is recommended to admit the patient to an intensive care unit. After admission, the treatment strategy is different according to the type of HE. Generally, it is recommended to reduce the BP by 25% in the first hour, then to below 160/100 mmHg over the next 2-6 hours, and then to normal over the next 24-48 hours. 21 However, in the presence of aortic dissection, pheochromocytoma, or severe preeclampsia or eclampsia, it is recommended to reduce the systolic BP to values lower than 140 mmHg in the first hour, and below 120 mmHg in aortic dissection. 21 The clinical presentation of patients with HE depends on the type of organ damage. A study by Dhadke et al. reported that the most common complaint was breathlessness in 34% of patients, followed by neurological deficit in 28% of patients. 22 In another study, Saladini et al. showed that the symptoms most suggestive of organ damage in patients with HE are chest pain (89%), visual disturbances (89.8%), dyspnea (82%), and headache (82%). 23 The ESC classifies HE according to the condition or target organ involved into: (1) Coronary ischemia or acute cardiogenic pulmonary edema: the association between a HE and a cardiac disease represents an extremely dangerous condition, as a sudden increase in BP in a coronary patient can lead to severe forms of acute coronary syndromes or acute heart failure.
In a recent study, Hassan et al. found a direct link between in-hospital BP variability and major cardiovascular events in patients with acute coronary syndromes. 25 The main criteria used for defining heart involvement as a target organ in hypertension are represented by marked left ventricular hypertension, impaired systolic function, increased troponin levels, and ischemic changes on the ECG. 5, 24 The diagnostic algorithm in the case of a patient pre- According to American guidelines, whenever a patient with ischemic stroke and elevated BP qualifies for intravenous thrombolysis, the immediate treatment should lower systolic BP to <185 mmHg and diastolic BP to <110 mmHg before the initiation of intravenous thrombolysis, and maintain a BP <180/105 mmHg for the first 24 hours after iv thrombolysis. 21 However, when the patient does not qualify for intravenous thrombolysis, the recommended treatment strategy is different according to the BP values: for values >220/110 mmHg, it is recommended to lower the BP by 15% in the first 24 hours from treatment initiation, while for values <220/110 mmHg, routine immediate BP lowering is not recommended. Instead, it is recommended to initiate or reinitiate the antihypertensive treatment only after neurological stability.
In patients with acute intracerebral hemorrhage and BP >180 mmHg, immediate lowering of systolic BP to levels between 130 and 180 mmHg is recommended, using labetalol and nicardipine as first-line therapy. 5, 21 Acute aortic dissection or aneurysm is a critical cardiac emergency, with an extremely high mortality in acute settings. In any suspicion of aortic dissection, aortic imaging using echocardiography, transesophageal echocardiography, or CT angiography should be performed in emergency conditions to establish the diagnosis, as the survival is critically dependent on the prompt initiation of adequate therapeutic measures.
In case of acute aortic dissection, immediate reduction of systolic BP to <120 mmHg and of heart rate to <60/minute are recommended, using esmolol and nitroprusside or nitroglycerine or nicardipine as first-line treatment. 5, 21 Eclampsia or severe preeclampsia/HELLP syndrome are severe forms of HE in which a pregnant woman after 20 weeks of gestation presents with proteinuria (≥300 mg/ In patients considered at moderate-to-high risk of preeclampsia, it is recommended to initiate the treatment with low-dose aspirin from week 12. 26, 27 At the same time, delivery is recommended at 37 weeks in women with gestational hypertension or mild preeclampsia. 28 
